Abstract-This paper deals with a method to evaluate the sharpness of the concentric needle electrode (CNE) and the consistency of sharpness on repeated penetration. An aluminum foil of standard thickness and properties was used as the penetration medium. A load profile was obtained as a function of time, and has been correlated with the shape and quality of grinding of the tip of the CNE. This load profile can be used as a quality evaluation method. This method is utilized for the assessment of the impairment of the needle tip on repeated penetration and hence for comparison of different needle electrode models.
INTRODUCTION
A concentric needle electrode (CNE) is used in the field of electromyography (EMG) to monitor the electrical activity in the skeletal muscles for diagnostic and prognostic purposes. An electrode which picks up muscle electrical activity without noise and inflicts minimum pain with repeated insertions usually qualifies as a good one. An EMG study, especially where about 10 muscles need to be sampled in a single sitting, demands a consistently sharp, smooth and defect-free needle tip for a relatively painless EMG procedure. Hence, assessment of the needle tip properties forms an important quality control step in its production. The ease of penetration reported by the electromyographer and the pain communicated by the patient are obviously subjective. The penetration test described here is an objective method to analyze the above-mentioned qualities of a CNE. In this procedure, the force profile of the needle to penetrate and pass through a standard foil is acquired and plotted.
Although a literature search revealed a multitude of articles about the electrical parameters, there were few on penetration tests.
The work published by Kinast [1] provided a penetration profile (load versus time) for a hypodermic needle. A similar method was adopted for our studies on a CNE. The objectives of the studies were to obtain a penetration load profile for a CNE by penetrating a flat thin substrate of standard characteristics and interpret the data in the time domain with respect to the needle tip geometry. We also wanted to use this information to evaluate the CNE designed and developed in this Institute, and to evaluate this as a quality control step in the manufacture of CNEs.
MATERIALS AND METHODS
Generally, a CNE consists of a stainless steel cannula with a nickel-chromium alloy or platinum inner core wire, separated by an insulating material. The needle tip has a 15
• bevel grinding and a 20
• relief grinding on either side for easy penetration. Figure 1 shows a scanning electron micrograph of a needle electrode tip developed in our institute. The electrical connections from the cannula and the core wire are taken out via two appropriate male pins.
The behavior of the needle tip, especially the peak load during penetration, was of prime interest as this can act as an index of the possible pain inflicted on the patient during EMG examination. As cited earlier, it is usual to have multiple penetrations using the same CNE to sample different muscles. Hence the effect
